In Colombia, since 2003, the public policy "National Plan of Music for citizen Coexistence" has been implemented as a government measure, which provides music courses in each one of the country's municipalities. This plan does not take into account the use of technologies to share the experiences of each one of the schools.
Introduction

Introduce the Problem
1) Why is this problem important?
In Colombia, the connection in opportunities with access for the exercise of education and musical practice in conditions of equity and under the criteria that allows broad regional coverage has been limited. The Ministry of Culture through the "National Plan of Music for Coexistence", a public policy for music since 2003, seeks to strengthen and guarantee the population their right to know, practice and enjoy musical creation. In this way, it fosters the training and consolidation of Municipal Schools of Music in all the municipalities of the country, promoting musical education for children, young people and adults.
At present, there are 943 Municipal Music Schools created through an administrative act, corresponding to 73% of national coverage, with an approximate service of 93,000 children, adolescents and young people. Currently, these schools do not have a system to store and share such information, since all multimedia material is handled locally.
2) How does the study relate to previous work in the area? If other aspects of this study have been reported previously, how does this report differ from, and build on, the earlier report?
In order to carry out this article it was necessary to consult on different theses that have been interested in the matter to be addressed in this project. During the search of these theses, it was identified that some theses focused their attention on one of the technologies to share multimedia such as LMS, making comparative charts that allowed identifying between different platforms which one was the most appropriate for a certain institution. Another study focused its attention on the measurement of parameters to verify that LMS tool will allow adding new components to the platform and that its integration is acceptable.
Analysis of Productivity to Add Components in LMS Tools Applied to the Development of a Module Oriented to the New Management of Espoch Ratings.
This thesis is carried out in Riobamba, Ecuador in 2013. In this research, the authors pretend to select, under the measurement of parameters, the LMS tools that best suit the requirement to add new components. Once the tools have been selected, it will proceed to validate similarities of the characteristics and behavior that each one has, in order to be able to select the tool that best suits to the need. (Villacres & Silva, 2013) Comparative research of LCMS platforms used by universities at the national level.
This thesis is carried out in Machala in 2016. It shows a comparative study of the LCMS platforms used by ten universities of Ecuador that were selected for this research; it analyzes the functionalities, advantages and disadvantages of each virtual platform. Finally, a performance test of the virtual educational platform is performed, by using a computer tool that measures the behavior of the hardware along with the software, in terms of processing speed. (Armijos, 2016) 
State of the Art Construction of Technologies Used in Virtual Education
This project is carried out in Pereira in 2009, this project that is related to the technologies that are used in virtual education, aims at providing all the necessary information for the research group Nyquist of Technological University of Pereira, to build a new platform for virtual education. This research tries to reveal aspects such as: traffic generated, bandwidth used, application capabilities, in order to determine the hardware requirements and the impact that the applications generate in the traffic level of the networks. (Arevalo, 2009) 3) What are the primary and secondary hypotheses and objectives of the study, and what, if any, are the links to theory?
General Objective
To query on the characteristics of the main technologies that allow to share multimedia contents and to establish through a comparative test the performance, speed of each technology and the cost -benefit relation in order to point out which one is suitable for Municipal Schools of Music.
Specific Objectives
To identify the characteristics and benefits of LMS, LCMS, CDN technologies and Distributed Systems.
To carry out the analysis of traffic network and the behavior of each one of the technologies, taking into account the selected comparative parameters.
To determine which one of the researched technologies best suits to the needs of the Municipal Schools of Music according to the results obtained.
Explore Importance of the Problem
This project analyzes the current situation regarding the local storage of information, the limited internet access in departments with presence of armed conflict actors and the centralized access to the multimedia production of the Municipal Music Schools in Colombia, as well as the lack of a system that allows to carry out the academic follow-up of the students, especially for those who, due to their condition of vulnerable population, are forced to change their physical location and want to continue their musical academic training in another municipal school near their new place of residence.
This research also includes a description of the most common alternatives to solve the problems that were previously mentioned such as: CDN technologies, LMS and Distributed Systems including its advantages, disadvantages, performance for both loading and unloading, visualization of files and ease of use for both educators and students.
Describe Relevant Scholarship
Learning Management System (LMS)
The e-learning platform, virtual campus or Learning Management System (LMS) enables distance learning through a virtual space. LMS facilitates distributed and collaborative learning from activities and content already developed, synchronously or asynchronously, using internet communication services such as mail, forums, videoconferences and chat. (Lopez, 2005) mas.ccsenet.org Modern Applied Science Vol. 11, No. 9; Within the Educational Software, there are free platforms that allow sharing information. We will mention the following ones:
Learning Content Management System (LCMS)
LCMS is defined as a web-based system that is used to create, approve, publish, manage and store educational resources. This system can be used by the designers who assemble the course, teachers who use the content to prepare their classes and students can also access the platform so as to strengthen their knowledge.
The content is stored within an LCMS as identifiable objects within containers or repositories which can be used independently and are available in an open way, meaning that anyone can access to the information that is needed.
One of the products is ATutor, distributed as a free software and compatible with e-learning standards for the export and import of content with other platforms and also with Learning Object Repositories. (Lopez, 2005)
ATUTOR
ATutor is a Web-based Learning Management System (LMS) created in open source software that is used to develop and deliver online courses. Educators can quickly assemble, package and redistribute Web-based educational content, easily import prepackaged content, and take their courses online.
ATutor's main features are: Accessibility, working groups, forums, create and share documents, store files, share storage space, assign blogs to working groups using mathematical notation in latex templates and multimedia objects when necessary for blog posts, content viewer, and a Concurrent Version System (CVS) to ensure the tracking of the documents worked and the historical archive as well.
ACONTENT
AContent is a learning content management system (LCMS) with an open -source software that is used to create interactive, accessible, and adaptable web-based learning content. It can be used in along with learning management systems to develop, share and store learning materials. AContent has the development of different kind of content, test authentication, and it also offers the opportunity to get the all the interoperability features in terms of content that ATutor has, producing a stand-alone tool that can be used with any system that supports IMS taking into account content interoperability standards. The deployment of information depends on speed and browsers Search of remote database To publish information, it is necessary to have space on storage server and previous approval by the administrators of the platform for the final publication of the course. It reduces editing time by reusing templates and learning objects Faster content delivery
Content Delivery Network CDN
It is a network made up of a main server and several alternatives between which the content is kept updated to be delivered to the end users. These types of networks are usually private and corporative; nevertheless, they have recently been opened to the general public by offering content hosting according to the needs of the customers.
Advantages:
High availability of the content to offer, even with the unavailability of one or more of the substitutes.
Low latency and increased response time between substitutes and clients.
Control of content integrity preventing modification or elimination. Vol. 11, No. 9; Disadvantages:
High maintenance cost per year depending on the type of regional or global coverage.
Distributed Systems (S.D)
A Distributed System is a set of independent computers connected through a network, and with specific software that are shown to users as a single computer. This definition can be taken, taking into account the definitions given by Tanenbaum and Colouris.
Tanenbaum: A distributed system is a collection of independent computers that appear to the users of the system as a single computer. (Tanenbaum, 1996) Colouris: A distributed system consists of a collection of autonomous computers, linked by a computer network and equipped with specific software. (Colouris, 1999)
Characteristics:
Distributed systems look for goals to achieve, systems to be faster, more efficient, more reliable, more accurate and more adaptable.
To provide greater quality of service and speed by increasing the number of servers.
To ensure operational continuity of the system, in which the most important aspect is not speed but availability.
To look for accuracy or computation ability, taking the background that the system delays in delivering the results. (Menéndez, 2009)
Methodology
The methodology will be divided into three sections: loading videos, video viewing and deleting videos, within each one finds the process to obtain the results, which consists in capturing the frames with the program Wireshark from entry to the platform (FTP, HTTPS or NFS), analysis of the traces and generation of comparing graphs.
This methodology will be used in the tests for each of the technologies: CDN, LCMS and distributed systems. The parameters that were chosen to make the comparison of each one of the technologies are: real-time traffic, generation of packets per second identifying the quantity of packets sent (Tx packets), received (Rx packets), original sizes of files and total sizes in the frames, total vs. lost packet traffic ratio, communication exchange capability, and protocol hierarchy.
Capture and Traffic Analysis
To perform a network traffic analysis, it is required to identify all the necessary data to make the performance comparison of the different technologies that we are going to test. For this test, we will use the tool WIRESHARK 2.2.7 For the traffic capture process, the following steps were followed:
2.1.8 To capture traffic using CDN Technology A CDN must be configured to allow sending the video or the multimedia content, when uploading videos via FTP (FileZilla Client), the Wireshark program is activated allowing real-time traffic capture. It is important to obtain the .pck file that Wireshark generates in order to get the required data for the traffic analysis, get the display of each one of the videos that were uploaded from the platform.
After following all the previous steps, the corresponding data to the selected parameters were obtained.
And finally, the results are retained and then compared with the results obtained by the other technologies
To Capture Traffic Using LCMS Technology
For doing that, Docebo platform is selected for this test.registration on the platform is done with a corporate email (in this case, a student mail account from District University). Nevertheless, open emails such as Hotmail, Gmail, Yahoo, etc. are not allowed. Once you enter on the platform, a folder is created to store the multimedia content. The platform allows you to upload 1 video at a time while activating the Wireshark program that allows you to capture network traffic in real time. It´s important to obtain the .Pck file that generates Wireshark in order to get the required data for the traffic analysis, get the display of each one of the videos that were uploaded from the platform. After following all the previous steps, the data corresponding to the selected parameters were obtained; the results are retained and then compared with the results obtained by the other technologies. 
Considerations:
Inner shared folder of the school network with access only to domain users with permissions to write, read and modify content. The Website exposure with Directory browsing permission (in read mode to prevent accidental or incidental deletion or modification of the content) from the server at the external network level through the WIFI of the municipal school or the WIFI network of the Municipal Mayor's Office. For this reason, login processes, advertising banners, and platform load timeout are not present in this analysis. The upload protocol is NFS which allows you to copy content within the same network from one computer to another, copied from an USB device, a pen drive, a video camera, a photo camera or just a mobile phone. Displaying videos from the published intranet site through the WIFI network of the school or the Municipal Mayor's Office. It´s mandatory to obtain the .Pck file that generates Wireshark in order to get the required data for the traffic analysis by following all the previous steps, the corresponding data to the selected parameters were obtained and the result were retained and then compared with the results obtained by the other technologies.
Statistics Collected from Tests with CDN Technology
The first thing that done was the loading of videos, and as a result, the following graphs were obtained:
Generation of packages: 
Results and Discussion
It is important to keep this table in mind for comparing technologies Vol. 11, No. 9; As a result of the first table there is an increase in the size of the traffic-level file on the CDN and LMS platforms, compared to the original size, except for the Distributed System (DS) in which as it is a local copy of the file to a repository (in this case to a folder of an exposed website with browsing permission in read-only mode) there is not any increase. On the other hand, as a result of the second table, there is an increase in the size of the file at the traffic level in each one of the platforms, showing a marked growth in both CDN and LMS. In the case of CDN, it is due to jumps in the communication between hosts until arriving at the nearest server (Brazil) with respect to the place where the measurement has been made (Colombia). For the case of LMS, it makes a jump between different hosts (login site, Amazon CDN and Finally Google video services). In the case of DS, the communication is at the local level of the network since the URL https: //croserver/Media / is exposed from the Web server in whose Media folder the videos are located and which can also be entered without authentication, avoiding jumps in the communication between the client device (Laptop, Smartphone, Tablet, etc.). As a result of the third table, we have that at cost / benefit level both CDN and LMS have high costs associated with the availability of content storage capacity and the number of simultaneous users (concurrence). On the contrary, the D.S is characterized by sharing the resources of the server, workstation or desktop computer selected for this service.
For each one of the technologies, it was chosen the one that is best adapted, taking into account different aspects such as the ease of use both for the administrator by the municipal school and for the end user, including ease of publication; visualization, access to each one of the sites, both for the CDN and the LMS for being high availability services. Test time was taken into account for free in order to test the functionalities, in this case a maximum period of 14 days.
In the case of the CDN, CDN77 was selected which offered the file upload service both for web and for FTP. In this case, FTP was used because it is required fewer steps for connection, creation of folders and the corresponding upload of the video files.
For the LMS case, it was selected Docebo for ease of use against Atutor which required complete publication of the material for reviewing and prior approval by the platform administrators for their final publication, to allow uploading any type of file without restriction of a specific size (for free account maximum 50 GB of storage), compared to one of the platforms that is most often used at the educational level (Moodle) which does not allow loading of multimedia files and has a maximum restriction of 10 MB per file.
For the Distributed System, it was selected a virtualized server with a virtual PC that has the following characteristics: Windows 2012 r2 with 8GB RAM, 80GB disk storage with 2-core processor AMD FX 8350 to 4GHZ, private network connection shared with the hosts equipment with IIS 8.5 with the internal TESTSD website to a folder called MEDIA where videos are hosted, posted with security HTTPS and whose address was (https: // croserver / Media /) and private IP address 192.168.0.11, static from the internet connection modem.
The website has directory browsing permission in read mode that allows viewing and / or downloading the videos but not delete or modify them. In respect of the estimated prices, it was made on the quote of a workstation (Hewlett Packard Z800) with 2 TB of storage and 3 years guarantee.
For the cases of test for the display of the videos in the Distributed System, it was used a Smartphone and an additional laptop of the hosting equipment, thus confirming the operability and facility of access to the information which is a premise of any distributed system.
